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Outline

ALICE

» Ultraperipheral collisions (UPCSs)
»Exclusive J/Y & P(2S) in Pb-Pb (nuclear gluon distributions/shadowing)

»Exclusive J/Y in p-Pb (saturation)
»Hadronic collisions

>R o, for inclusive J/Y and Y(1S) (nuclear gluon distributions/shadowing)
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Photoproduction in ultra-peripheral collisions

ALICE

»Ultra-peripheral collisions have impact parameter >R +R._.

; »EM field of relativistic ion equivalent to photon flux.
- \ 11/ 1 R, | >Photon flux c 22 (=6724 for Pb) so heavy ions are an
1] b excellent photon source.
11\ " | l| R, | »Photo-nuclear, photon-nucleon and yy interactions can
el -

occur in ultra peripheral collisions.

PoS (DI1S2016) 191
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Photoproduction in ultra-peripheral collisions

ALICE

> Photon fluctuates to cc pair that scatters off nucleus into a vector meson: J/{ or P(2S).
Therefore, it probes the nuclear parton distribution.

» Coherent photoproduction
»Photon couples to entire nucleus (photo-nuclear interaction)
>Larger wavelength, lower mean p_ (=60 MeV/c)

»Incoherent photoproduction
»Photon couples to single nucleon (photon-nucleon interaction)
»Smaller wavelength, higher mean p_ (=500 MeV/c)
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Nuclear gluon distribution and daol/dy

ALICE
» The cross section da/dy for the interaction A+A - A+A+V is given by
do dn dn
5 = w1d_w];(7y,4 L yalwy) + wzd_wzay,q S yalw,)

where 1, 2 label which colliding particle emitted the photon.
» Ryskin' (1993) relates da/dt and the gluon distribution g(x,Q?):

do o T

IVENE
., = e 107 [0 ()
dt| .~ 3amvs " MI\T

for the interactiony + A - V + A.

» During the calculation of do/dy from do/dt the proportionality do/dt oc [g(x,Q?)]?
factorizes, leading to

do
_ 2\12
1Z. Phys. C 57 (1993) 89-92 3y el
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ALICE

THE ALICE DETECTOR

i®

ITS
FMD, TO, VO
TPC

TRD

TOF

HMPID
EMCal

DCal

. PHOS, CPV
10. L3 Magnet
11. Absorber

12. Muon Tracker
13. Muon Wall
14, Muon Trigger
15. Dipole Magnet
16, PMD

17. AD

18. ZDC

19. ACORDE

CONOUAWNE

Central detectors
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The ALICE detector

3 a. ITS SPD (Pixel)
e b. ITS SDD (Drift)
c. ITS SSD (Strip)
d. VO and TO
e. FMD

Muon Arm
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Central detectors:

» TPC for tracking and particle
identification (|n|<0.9)

» TOF and SPD for triggering

Central UPC trigger:

e > 2 back-to-back TOF hits
> 2 back-to-back SPD hits
* No hits in AD-A or AD-C

* No hits in VO-A or VO-C




Muon Arm and forward detectors

ALICE
VOC, -3.7< Ni<-17

AD-A,4.8<n<6.3 Muon arm,-4.0< N <-2.5

VOA,28< Il <51

ZDC muon tracks

neutron: |eta] > 8.8
proton: 6.5 <| n 7.5

(z=110 m)

ZDC (z =110 m)

N

SPD, | | <14
AD-C, -7.0<n < -4.9

Distances are not to scale. Forward UPC trigger:

« 2 unlike-sign tracks, p.>1 GeV/c
Muon Arm and trigger detectors: e No hits in AD-A or AD-C
* No hits in VO-A

» Triggering, tracking and muon identification
» VO counters provide veto to exclude events with hadronic interactions
» AD added for Run 2 for improved veto: (-7.0 < n < -4.9) and (4.8 <n < 6.3)

» ZDC can measure n & p from photo-dissociation
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UPC measurement regions

ALICE

» Central: two electrons in Forward
central barrel

» Semi-forward: 1 muon in
central barrel, 1 muon in
muon arm

Semi-forward Central

»Forward: two muons in
muon arm
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ALICE

Exclusive J/y in Pbh-Pb
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ALICE
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5.5 6
m,, (GeV/c?)

ALICE Preliminary, PbPb |s, = 5.02 TeV

UPC, L,,,= 216 ub
ﬂ p,; <0.25 GeV/c
-3.5<y<-3.0
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Ny@s) = 30 £24
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55 6
m,, (GeV/c?)

Rapidity Number J/
-3.0<y<-25 1402 +48
-3.5<y<-3.0 3094 +72
-40<y<-35 1123+40
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Mass distributions at forward rapidity

» Forward rapidity J/{p measurement.

» Fit with Crystal Ball functions
including both J/ and Y(2S).

» Exponential function for yy
continuum background

» Better statistics allow three forward
rapidity measurements.

Number (2S)
55+ 18

30 +24

32 +12
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P_ distributions at forward rapidity

ALICE Preliminary, PbPb |s,, = 5.02 TeV ALICE Preliminary, PbPb |s,, = 5.02 TeV
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§ o] I 3 1200_%[ i » Forward rapidity J/{p measurement.
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Cross sections for exclusive J/y

-g — ALICE Preliminary Pb+Pb — Pb+Pb+J/\|J \SNN =5.02 TeV > Direct evidence Of moderate gluon
< [ @ ALICE data —mmn CGC (GM IIM BG) shadowing.
% 10—-"""" Impulse approximation e —emes CGC (GM BCGC LC)
©  — — STARLIGHT L7 Ta CGC (LM IPsat) _
S + EPS09 LO (GKZ) .’ s » Models with moderate amount of
gl LTA (GK2) . v shadowing best describe the data.
i » Green shaded region is uncertainty on
61— EPSO09.
l » Consistent with ALICE Run 1 results
4= » Phys. Lett. B718 (2013) 1273-1283
- » Eur. Phys. J. C (2013) 73:2617
2 I
M
0=¢
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Counts/0.01 GeV/c

Counts/0.01 GeV/c

o

Mid-rapidity mass & p_
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distributions

» Preliminary mid-rapidity mass
distributions and p_ distributions.

> Fit to templates reproduce the p_
distributions well.

» Allows identification of non-exclusive
signal.

» Templates allow extraction of
exclusive signal from mass
distributions.

m Coherent J/Y

B Incoherent J/Y

m Coherent J/Y from Y(2S) decay
B Incoherent J/Y from Y(2S) decay
B Continuum yy to e'e” or g

B Sum
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New channel for exclusive J/@ in Pb-Pb

ALICE
S 25ALICE Preliminary, Pb-Pb | s, = 5.02 TeV » First observation of coherent
2 L _ photoproduction of J/Y in the pp
3 F AL channel.
E 20— UPC, Lint = 95ub
c — . —
3 | Coherent enriched » May also contain some yy - pp.
© T sample p.<0.2 GeV/c
1 —
0 - Opposite sign
B B - Like sign
10 [ Signal
- N,, = 36+6
5_
_||1|’f||1||[—I||_!_Ir|1|—||_||||1|||1
g.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2
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(@p]
|
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ALICE
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w(2S) in Pb-Pb

Christopher Anson, GPD workshop, Stony Brook
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Mass distributions for Y(2S)
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ALICE

y(2S) candidates (counts/35 MeV/c)

P_ distributions for {(2S)

5§ Pb+Pb — Pb+Pb+y(2S) sy, =2.76 TeV
5 o

4r
S.SEl

3— 31<M,., .. (GeV/c?) < 3.8
2.5;

2F
150

E
0.5 H H

0 | PR | N !

Phys. Lett. B 751 (2015) 358-370
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y(2S) candidates (counts/35 MeV/c)

y(2S) candidates (counts/35 MeV/c)

FPb+Pb — Pb+P+y(2S) sy = 2.76 TeV
ly|<0.9

> p_ distributions for Y(2S) in three channels
from Run 1.

36 <M, (GeV/c?) < 3.8

» Clear coherent peak observed.

» Run 2 will allow more significant cross
section determination.

04 06 08 1 12 1.4
pT(GeV/c)

45

E ALICE
40

Pb+Pb+y(2S) sy = 2.76 TeV
ly|<0.9 y(2S) > I
353
3of
255 3.6 <M, (GeV/c?) < 3.8

20

W A
% 62 04 06705 1 12 14

P, (GeV/c)
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Cross sections for Y(2S) in Pbh-Pb

ALICE
'g 1.6 - ALICE Pb+Pb+y(2S) \ Sy = 2.76 TeV » Good agreement between the
= - three channels.
S T4
?6 1.2F » Can combine results because of
S - low statistics.
1+
N [ ]

0.8 - ' )

0.6 -

0.4

02f | |

yw(2S) - I y2S) >t y(2S) »ete nt

Phys. Lett. B 751 (2015) 358-370
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ALICE
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Cross sections for Y(2S) in Pbh-Pb

Pb+Pb — Pb+Pb+y(2S)

GDGM Moderate Shad.
AN EPSO08

GDGM Strong Shad//;" -7

.,
N

\Syn = 2-76 TeV

Data ) ) ) Models with:
t© = stat t

unecer stat” + sys - Impulse Approximation

AN MSTWOS - - No Shadowing
. STARLIGHT No Nucl. Eff. POg ‘S, -M d te Shadowi

. N oderate Shadowin

. STARLIGHT ~ “~. owing

GDGM No Shadowing - . ) strong Shadowing

GZ LTA Moderate Shad. o Y

GZ EPS09 ’ T S

GZ LTA Strong Shad. ,*' e . Y

LM i/ \ .

.
AN EPS09 ! - A
N~

-y
_--- Ll
- -~
s > -~

e
--------------
-~
-
-
-

-~
)
N

Phys. Lett. B 751 (2015) 358-370
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> (2S) cross section also agrees
with moderate shadowing.

» However, could also be consistent
with no shadowing.

» Run 2 Pb-Pb data taken in 2015
and later this year will allow an
Improved cross section
determination.
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Phys. Lett. B 718 Exclusive j/(p product|0n Phys. Lett. B 726 (2013) 290-295

_- (2013) 1273 (Muon NN
= S = 3
AaLIGE arm), EPJC 73 (2013) (Runl data) 09 o wuces, PePOV: 5
2617 (Central Barrel) 0.7f 3
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E T Deesat i I I _ 03— 3
Sy Y nuclear gluon distributions and cross F  HUNG205 2018 bdep
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3 > Modification as a function of x due to 0%
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arAly: . @ 0.2F - - EPS08LO 3
= | | | +_: 1.4 . 0.1 — EPS0SLO 3
Q= 169 GeV? ; _ » Guzey, Kryshen, Strikman and Zhalov e, EEPSOSucatainy
£ \ 1'f (2013) converted ALICE do/dy values back : E
“: to R_" values. Requires some assumptions
06 though.
0.4 . LTA CTEQSL ]
0.~ » Demonstrates that do/dy measurements : [ cramsTwoso
oo Pprovide significant constraints on the ; B e o7
10! 107 107 10ty models. " - — :
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AlTeE JIY in ultra-peripheral p-Pb and Pb-p

»Nomenclature: For p-Pb and Pb-p the first particle indicates which beam is
directed toward the Muon Arm.

»p-Pb the proton beam moves toward the Muon Arm which is considered
forward rapidity

»Pb-p the Pb beam moves toward the Muon Arm which is considered negative
rapidity.

»Due to asymmetric energy for the Pb and proton beams the rapidity ranges
covered by detectors are all shifted by 0.465 in the direction of the proton beam.
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ALICE

Dielectron counts / (50 MeV/c?)
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Dimuon counts / (30 MeV/c2

1

Dimuon counts / (50 MeV/c?)

n
o
o

Mass dlstrlbutlons for J/Y in p-Pb (& Pb-p)

I ALICE Preliminary
| p-Pb sy, =5.02 TeV
= Jy o

(o))
o
| L ST

00

50

-08<y<0.8

» Very clean signals.
» Fit with Crystal Ball + exponential background.
» Two channels near mid-rapidity

> Top left =J/p - e'e
» Top right = J/Y— Py

. M5 > At forward and backward rapidities

> I -ty

- ALICE Preliminary
E  Pb-p sy, =5.02 TeV
L Jvy - pw

25<y<-1.2

> Bottom left (1.2 <y < 2.7)
» Bottom right (-2.5 <y <-1.2)

l&ﬁ##%%mﬂw#
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Dielectron counts / (100 MeV,

Dimuon counts / (150 MeV/c)

P_ distributions for J/{ in p-Pb (& Pb-p)
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Cross sections for J/y in p-Pb (& Pb-p)

ALICE
- 1072 1072 1074 107°
€ TP . ALCEPreliminay | | ] > New results fill in middle region
a ¢  ALICE (PRL113 (2014) 232504) { ofW,andx.
> ]
= | > p-Pb data taken last two years
T * will allow measurement for
Q { 1 W >1TeV and x<10°.
> Yp
O
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o
)]
llll
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20 30 4050 102 2x10° 10°
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Cross sections for J/y in p-Pb (& Pb-p)

ALICE
1072 107° 1074 107°
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ALICE
, 1072 107° 107 107°
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Cross sections for J/y in p-Pb (& Pb-p)

» Good agreement with
HERA measurements
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Cross sections for J/y in p-Pb (& Pb-p)

ALICE
e 1072 107° 107 107°
< | . /-\lLICE Preliminary | | | 1 > Good agreement with LHCb
S [ + ALICE (PRL113 (2014) 232504) ] Measurements too.
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NLO BFKL

CGC (IP-Sat, b-CGC)
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Models / fit to data
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]
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W, (GeV)

Cross sections for J/y in p-Pb (& Pb-p)

» Ratio of models to fit to data is also
interesting.

» Reasonable agreement between
models and power law fit.

» p-Pb data taken in 2016 will allow
measurement for Wyp>1 TeV and x<10°,
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Inclusive JIY & Y(1S) in hadronic p-Pb
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Inclusive J/Y in hadronic p-Pb (& Ph-p)

ALICE Trigger for inclusive J/y
THE ALICE DETECTOR QI » 2%t > Muon Arm for tracking and PID.

c. ITS SSD (Strip)

» Minimum Bias (MB) trigger
o AD-A Vm = » Coincidence in VOA and VOC.
y :;rl\fD,TO, VO | | ='® _ > IJU tl‘lgger
i TR0 Y | @ﬁ‘D'C »2 unlike sign tracks in Muon
! gico % ™ Armwith p_ > 0.5 GeVic.

10. L3 Magnet
11. Absorber

12. Muon Tracker
13. Muon Wall
14, Muon Trigger
15. Dipole Magnet

> uu-MB trigger requires both to
be satisfied simultaneously.

16, PMD

17. AD
18.ZDC

19. ACORDE

Two VO scintillator detectors
2.8<nN<5.1AND-3.7<n<-1.7 Muon Arm

5 June 2018 Christopher Anson, GPD workshop, Stony Brook 30



Inclusive J/Y in hadronic p-Pb (& Ph-p)

ALICE d i i b i
Mass distributions
(aY} 90000 L LI | I 7T LI I 7T I 7T LI I LI I T [ T TT (aY} 60000 i T TT I 7T LI I 7T I 7T LI I LI I 7T [ T .
}380000 : I s | : Extracted signals for
=S - . = L 4
- I Zs0000f ] J/IY and Y(2S)
570000 ALICE 1 5 [ ALICE :
Q E o 3 J
‘260000 ; If:z%, | S = 8.126916'9V . *240000 B p-Pb,\s,=816Tev 1  =%%%F% BaCkg round
3 - DS Yo <75 3 [ 203<y <353 ] component
© 50000 © o -

: 30000:
40000

30000} 20000

20000 F I
r 10000

arxiv:1805.04381

10000 |

.8I | 3 | I3.2I 3.4I | I3.6I i’3.8I (G4V/ 121)2 24 2.6 :2.|8I | I3II | I3.I2I | 3.4 | I3f6] | i’3.l8I I(IGAL‘;/I 121)2
»Measured in Pb-p (left, negative rapidity) and p-Pb (right, positive rapidity).
»"“Extended” Crystal Ball functions and pseudo-Gaussian fits tried.

» Exponential*Fifth order polynomial and Gaussian (with mass dependent
width) tried for background.

24 26 2
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Inclusive J/Y in hadronic p-Pb (& Pb-p)

ALICE Cross sections
»-_.; 2000 E > pp reference data obtained by interpolation
=4g00f AHCEPPP Sy = 8.16 TeV and extrapolation from available energies.
=
3 1600 > Similar cross sections for Pb-p and pp
S 1400 reference at backward rapidity.
1200 | El » Large suppression for p-Pb compared to
N El the pp reference data at forward rapidity.
1000 |- BH HEI
800 M ach
; .
600 -
400 _ ® Inclusive J/y
B J/
200 [ Apy, x dop/dy
0 -I 1 1 1 I 11 1 1 I 11 1 | l L1 1 | | Ll I 1 1 1 1 l L1 1 1 I L1 1 1 I 11 1 1 I 11 1 1

-5 4 -3 -2 -1 0 1 2 3 4 5

Yy
arxiv:1805.04381 cms
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®

Inclusive J/Y in hadronic Pb-p
ALICE R ., at backward rapidity

d* o py/ dydp;

a 2
o - > R
o 4 gf ALCE p-Pbm=s.16 TeV, 446 <y __<-2.96 oY Pr)= Apy-d’ ol dydp,
F Inclusive Jy > Models in good agreement with Pb-p data
1.6 2 In backward rapidity region.
1.4F =
- H—H— >R, close to 1 for Pb-p collisions.
1.2 ﬂ' o P
- — =
e e el | Y i
0.8 %H'
0.6
0.4 _ EPSO9NLO + CEM (R. Vogt)
0.2 - nCTEQ15 (J. Lansberg et al.)
B — Transport (P. Zhuang et al.)
0 _I | | I 1 1 1 I L1 | l 11 1 | 1 1 1 I 1 1 | l 11 1 I ] - I 11 1 I 1 1 1
0 2 4 6 8 10 12 14 16 18 20

arxiv:1805.04381 p_ (GeV/c)
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Inclusive J/Y in hadronic p-Pb
AHEE R ., at forward rapidity

2 _Jly
a 27 >R ( )= d” o ,p,/ dydp;
o - ppb \Y s Pr 2 _Jly
o™ {gb ALICE pPb sy =8.16TeV,203 <y, <353 Apyrd 0,/ dydpy
- Inclusive Jiy > Models in good agreement with p-Pb data
1.6 in forward rapidity region.
1.4F
B > R, lower than 1 at low p..
1.2
o s Hl
0.8F ~H~
0.6 - EPSOINLO + CEM (R. Vogt)
0.4 E nCTEQ15 (J. Lansberg et al.)
r CGC + NRQCD (R. Venugopalan et al.)
02F CGC + CEM (B. Ducloue et al.)
n — Transport (P. Zhuang et al.)
O-IIlllllllllllllilllilllIllllllllllllll
o 2 4 6 8 10 12 14 16 18 20

arxiv:1805.04381 p_ (GeV/c)
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Inclusive J/Y in hadronic p-Pb (& Ph-p)
o R ., and models

o 1.4 SR (y.p )= L omldydpy
CE%L p-Pb s, = 8.16 TeV pPbAS I ET APb-dZG{,;”’/dyde
1.2 ® ALICEinclusive J/y > Can be studied as a function of p_ or
_ © LHCb prompt J/w (PLB 774 (2017) 159 ) rapidity as shown here.
T S ————— I
- » Shown here are R op for J/y.
0.8
[ » Models can reproduce R
0.6 EPS0INLO + GEM (R. Vogt) measurements in hadrqnic collisions.
i nGTEQ15 (J. Lansberg et al.) > May allow to constrain model & better
04l EPPS16 (J. Lansberg et al.) understand Cold Nuclear Matter (CNM)
R CGC + NRQCD (R. Venugopalan et al.) effects.
[ CGC + CEM (B. Ducloue et al.) » Important also for separating QGP
0.2 Energy loss (F. Arleo et al.) CNM effects
- = Transport (P. Zhuang et al.) '
| === Comovers (E. Ferreiro) _ _
0Illlllll!|JIlllllllIIJIlllllllllllJllllllllllllll >M0de|SW|thmOderategluonShadOW|ng
-5 4 3 -2 1 0 1 2 3 4 5 also reproduce this data quite well.

arxiv:1805.04381 Y oms
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Inclusive J/Y in hadronic p-Pb (& Ph-p)
AHcE R ., at5.02 and 8.16 TeV

o 1.4 __ d’o/dydp;
Gé_ B ) i >IQpr(y:pT)_ 2 _Jly
o . ALICE, inclusive J/y Ap,-d 0, [ dydp;
1.2 > Earlier results for 5.02 TeV are very similar.
1 - L l » Not very dependent on energy.
i thﬂiimm..
0.6 T
0.4
- e p-Pb\s, =8.16TeV,p_ <20GeV/c
020 & pPbysy=5.02TeV, p_<8GeV/c (JHEP 02 (2014) 073)
0 _l 11 1 I 1111 l 1 1 1 1 J 1 1 1 1 | ) I - | I I 1 1 1 l 1 111 I 1 1 11 I 1 1 1 1 I | I [ |

5 4 3 2 -1 0 1 2 3 4 5

arxiv:1805.04381 Y oms
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Inclusive J/Y in hadronic p-Pb (& Pb-p)

ALICE Forward/ Backwaérd ratios
CCLL ALICE, inclusive J/y,2.96 <y | <3.53 :_ ALICE, inclusive J/y,2.96 <y | <3.53
1.2: 1.8; Il
O 1.6 © p-Pb sy =5.02TeV (JHEP 02 (2014) 073) J
i 1.4F © PPbysy,=816TeV
0.8 1.2}
0.6/ i =N Ve g % """""""""""
— 0.8F w Ei_ﬂ
04 oo @EyFE T M
i o p-Pb sy, =5.02 TeV (JHEP 02 (2014) 073) 0.4 _
0.2 ; o p-Pb s, =816TeV 02k
O_IlIIl{ll]]lllllltll]]lllllltl O:IIIIJII{Ill]IIlllllIillllll]lllllllllll
26 28 3 32 34 36 38 4 O 2 4 6 8 10 12 14 16 18 20
ycms pT (GBV/C)
> R _Ry>0
FB ™
Ry<0 C L :
»Smaller uncertainties & pp reference cross section cancels.
arxiv:1805.04381
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Inclusive Y(1 S) in hadronic p-Pb (& Pb-p)
ALICE fOr Y(]_S)

E 1 .4 _l 1T ] T 1T | 1T T | L l 1T 1T LI L ] T I T | L | T 1T I T 1T dZOZIE;S)/dyde
el - ALICE Preliminary . >Rpr(Y’PT> a2 1 dud
1ok _ . I N Appd O ydpy
Y Inclusive Y(1S) — u'w, p-Pb ys,, = 8.16 TeV, pT<15 GeV/c]
- {4 » Shown here are Rppb for Y(1S).
Ll e ]
- ) 1 » EPS09 model can be used to reproduce
0.8 - 5 - R ., measurements in hadronic collisions.
i ‘ 1 » May allow to constrain model & better
0.6 - = understand Cold Nuclear Matter (CNM)
i ] effects.
04+ ’—‘ EPSO09NLO + CEM (Vogt et al., NPA 972(2018) 18) | > Important also for separating QGP
i EPS09NLO + Energy loss (F. Arleo et al., JHEP 03 (2013) 122) ] CNM ettects.
0.2 - ]
i Energy loss (ibid.) ]
_I 1 1 1 | | I .| | | | | | I | | 1 1 1 1 I 1 1 1 1 | | I T | | 1 1 1 | 1 1 1 1 | 1 1 1 I_

%54 3 2 4 0 1 2 3 4

(63

y

cms

arxiv:1805.04381
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Constraints on nPDFs

ALICE Prompt JllIJ Prompt D° B - Jip Y(1S) arXiv:1712.07024

nCTEQS EPPS16
1 gorigna ECJEEP;.,% ,_H.:uda_.,EP,., ALCE dama = { D Cn;'lal ] EI'-P l;|'1'B:| LHCEEEI&ISE 12 Cl'lgﬂd rJ Iﬁ}'.'rag'n\!u:l LH EEE 12 Eng inal [5] Aswaigiiad [ ALICE data ke ATLAS data i

1 %.L'ﬂr_zopﬂ ..... _%.—fr_jain_._ 1 -IIEEIF-E-.IJ..l=.=2l:u'|1:I ..... _._-.j?__-..__%f.ffii:.: 1 I;.L;_.-_sz;‘ it ” quPf' 1 [t ______:__.=.=..I.'.._..... ____._:—! =:;-t— Before
|_|F=2l'|oﬂa g TS S =% {I.Elfl' R HITL {os| S .ﬁ& 0.8 | _|L F:ﬁ el i

. b RN = AR 1 “I_l__“h-. 5 [EREE | 4l | T84 *: re_We|ghting
06 | | b T 'l‘}ﬁq b{ahﬂ,a 06 | ] 06l L 1
B ettt 1.2 [ttt et 2 ] 1.2 e e
T e N o N (Y R BN S PO PR e After
~ B AN 1L{-g il e T A BT re-weighting
uF_l'Io 08 '.__ _" — s A :|_! 3 3 4 08 l:|___. . :}.}. = THhe -.; 0.8 | +t+T | ]- ol +;~.;.#: i.
T B PV '}%T‘ Josfl :1: - +
1.2 T s 1.2 I ; i ————— e e
F pe=05u, '}_ =05,

1 54

b BT N R i e R
- St Al T
. 0.8 B +_[r

et |

o 0O L | s B F : il
. ;_: | da | mae= LE
osll 1T i

i i i i i i i i i i i i i Lk

41 0,511,:, 1 =005 L =050, -
Vs -

m=p 2l PR g et g
=H, tof bt M 1

e

3210123 8210123 3210123 3210123 3210123 3210123 pR#3210123-43210123
HﬁF’b Yems(DY) YemalDY PPE  ¥omelhiw) ¥ emsld v Pb  yanaldi) Vel i) PP Yom(T(13)) Yoms(T(15))

> Kusina, et al. show LHC R op predictions & uncertainties with two nPDFs: nCTEQ15 and EPPS16.

» Both reasonably describe inclusive production for prompt J/{, prompt D°, B - J/{ and Y(1S).
» Both nPDFs use RHIC pion data (& LHC jet data for EPPS16) to constrain gluon distributions to x=107.
» LHC photoproduction and R oy (or Qppb) data not included.

> Re-weighting for the LHC inclusive R oy data greatly reduces uncertainties.
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» Current data in global fits provide constraint
down to x=10" for nuclear gluon distributions.

» Kusina, et al. studied the effect of including
inclusive particle production in LHC p-Pb on
NPDFs.

» Including just the LHC R op data in the fit would

> (i) leave the agreement with other data in the
global fit still in very good agreement

> (ii) lead to much smaller uncertainties at low x
down to x=5¢10°°.
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Summary

ALICE

» Exclusive J/Y measurements in Pb-Pb show direct evidence for moderate gluon shadowing.

» Exclusive J/Y and (2S) measurements in Pb-Pb provide important information that can constrain our
understanding of nuclear gluon distributions

» Exclusive J/Y measurements in p-Pb interactions show consistent behavior with earlier experiments.

» New p-Pb collected in 2016 will provide data for W, >1 TeV and x<107.

» New Pb-Pb data from 2015 and from later this year will provide more differential measurements and
reduced uncertainties to better constrain nuclear gluon distributions and nuclear shadowing.

>R o, and Q_p, Measurements for J/Y, Y(2S) and Y in hadronic collisions may provide new constraints on
models of nuclear gluon distributions down to x=5¢10°.
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